It is shown that surface tension e ects on the free boundary have a regularizing e ect for Hele-Shaw models, which implies existence and uniqueness of classical solutions for general initial domains.
is given by J and ? . To describe the evolution of the hypersurface ? , x some T > 0. Then each map : 0; T] ! U de nes a collection of hypersurfaces ? (t) and domains (t) Of course, we can choose 0 0 above. Then Theorem 1 guarantees a classical solution to (1.1) starting from the initial hypersurface ?, which we picked for simplicity to be C 1 . Observe, however, that we also get a classical solution to problem (1.1) for any C 2+ initial hypersurface ? 0 which is close to ? in the sense that 0 belongs to V.
Let us also discuss the above result comparing it to the one-phase problem without surface tension, given by = 0. In the latter, the sign of the function b becomes signi cant. Recently, it was shown in 10] that the one-phase Hele- Consider the one-phase problem (1.1) and suppose we start with an initial domain such that the mean curvature 0 of ? takes positive and negative values.
Since the function 0 enters in the elliptic problem contained in (1.1), it is impossible to use any elliptic comparison principle for problem (1.1). Consequently, unlike the Hele-Shaw model without surface tension, problem (1.1) is generally not endowed with any monotonicity properties. This explains to some extend the fact that even weak solutions to problem (1.1) were not known to exist in general. In the two-dimensional case, X. Chen 4] proved the existence of weak solutions to (1.3) and global existence when the initial curve is nearly circular. Under even more restrictive assumptions, i.e., when the initial curves are small analytic perturbations of circles, P. Constantin and M. Pugh 6] established existence of analytic solutions to (1.1). Their approach uses conformal transformations and is therefore strictly restricted to the two-dimensional case. (1:6) is equivalent to problem (1.4) and therefore also to problem (1.1), being a transformed version of (1.4). A careful analysis of the operator discloses that 7 ! ( ) ] is a nonlinear pseudo-di erential operator of third order. In addition, the operator carries a quasilinear structure, i.e., 2 C ! (U; L(h 3+ (?); h (?))):
Moreover, it turns out that F is a second order term in the sense that 
